I.)
Supplemental Data
Figure S1
Expression, functionality and localization of ATPase mutant Smc proteins. Related to Figure 1. (A) Colony formation assay using strains BSG1002, 1007 BSG1002, , 1045 BSG1002, , 1047 BSG1002, , 1046 BSG1002, , 1008 BSG1002, and 1083 . Notably, Smc(EQ) mutant cells form colonies on minimal medium slightly more slowly than wild type or smc deletion mutants, suggesting that the mutant protein is mildly toxic when normal Smc function is lacking ( Figure S1C, D) (Schwartz and Shapiro, 2011) . The slow growth is likely due to a defect in replication origin segregation (Gruber et al., 2014; Schwartz and Shapiro, 2011; Wang et al., 2014) , which provides a plausible explanation for the lower number of (replication origin proximal) Smc foci in Smc(EQ) cells (see Figure S1H ). (B) Protein extracts stained by Commassie Brilliant Blue. Immunoblotting of identical protein samples is shown in Figure 1B . (C) Same as in (A) with strains BSG1002, 1007 BSG1002, , 1008 BSG1002, , 1067 BSG1002, , 1068 BSG1002, and 1855 Immunoblotting of extracts from strains BSG1002, 1067 , 1855 , 1857 , 1856 , 1068 , 1881 , 1378 , 1413 , 1677 , 1662 , 1799 and 1798 . SDS PAGE of identical extracts stained by Commassie Brilliant Blue (bottom panel). (E) Immunoblotting against Smc protein using strains BSG1007, 1067 BSG1007, , 1002 BSG1007, , 1045 BSG1007, , 1046 BSG1007, , 1008 BSG1007, , 2050 BSG1007, , 2051 Colony formation assay using strains BSG1002, 1007 BSG1002, , 1045 BSG1002, , 1046 BSG1002, , 1008 BSG1002, , 2050 BSG1002, and 2051 ChIP qPCR using anti Smc antiserum on strains BSG1002, 1008 BSG1002, , 1045 BSG1002, , 1046 BSG1002, , 2050 BSG1002, and 2051 Quantification of Smc GFP foci in strains shown in Figure 1C . Number of foci is displayed per unit cell length (μm). Standard deviation is derived from four different fields of view for each genotype. 'n' denotes the total number of individual cells counted. Figure S2B ). Sequencing reads are put into 5 kb bins and normalized for input DNA. Please note the generally high degree of similarity between anti Smc ( Figure 2C ) and anti ScpB ChIP Seq profiles with the ScpB profile possibly displaying a steeper gradient from the replicaton origin to the terminus (Kleine Borgmann et al., 2013) . (D) Localization of Smc, Smc(S1090R) and Smc(E1118Q) to sites located on the chromosome arm analyzed by ChIP qPCR using strains BSG1002, BSG1046 and BSG1008. Mean and standard deviation are calculated from three replicate experiments. Boxed insert displays results from the same experiment with "background" correction by subtraction of ChIP obtained with Smc(S1090R). BSG1007, 1067 BSG1007, , 1002 BSG1007, , 1051 BSG1007, , 1406 BSG1007, , 1052 BSG1007, , 1387 BSG1007, , 1890 BSG1007, , 1893 BSG1007, , 1889 BSG1007, , 1891 and 1892 using anti Smc antiserum. (B) Colony formation Bs strains BSG1007, 1008, 1889, 1892 and 1891 on minimal medium (SMG). (C) The hinge mutation (GGGG >AAAA) blocks dimerization of headless Smc protein (BsSmcH CC300). 40 μg of purified proteins was injected onto a gel filtration column and analyzed by multi angle light scattering (SEC MALS). Absorbance (at A280) and light scattering is shown for wild type and hinge mutant BsSmcH CC300 (curves in red and blue colours, respectively). (D) Analysis of the major peak (in A280 absorbance) in SEC MALS (as in C) of wild type and hinge mutant BsSmcH CC300 indicates the existence of largely dimeric and monomeric protein species, respectively. (E) Immunoblotting of cell extracts from strains BSG1007, 1067 BSG1007, , 1002 BSG1007, , 1890 BSG1007, , 1893 BSG1007, , 1892 BSG1007, , 1624 BSG1007, , 1621 Smc in cell extracts from strains BSG1002 , 1016, 1475, 1691, 1896, 1671, 1780, 1672, 1895, 1689 and 1779 Supplemental Table   Supplemental Table 1 Genotypes All strains are derivatives of 1A700 provided by the BGSC ( Genetic Stock Center). All strains are auxotrophic for tryptophan ( ).

III.) Supplemental Experimental Procedures
In vivo expression of Smc proteins tested by immunoblotting
Cells were grown in SMG at 37°C to an OD600 of 0.02 0.03, harvested by centrifugation or filtrations and washed once in 2 ml PBSG (PBS + 0.1% glycerol). The OD600 was measured and equivalent amount of cells for all samples were taken (0.02 ml*OD600). Cells were resuspended in PBSG, ß mercaptoethanol was added to a final concentration of 28.6 mM and kept on ice for 3 min. Lysozyme (12.8U/μl final), Roche Complete protease inhibitor cocktail and Benzonase (0.4 U/μl; Sigma Aldrich) were added and the samples were incubated at 37°C for 20 min. NuPage LDS loading dye (final 1x) and DTT (final conc. 100 mM) were added and the samples incubated at 70°C for 10 min. The extracts were loaded on a 4 12% NuPAGE Bis Tris gel run in MOPS buffer for 50 min at 200 V. Proteins were transferred to a PVDF membrane which was treated with Smc, GFP (Life Technologies, A6455) or Peroxidase Anti Peroxidase (PAP). Smc and GFP blots were treated with ECL Anti rabbit IgG, HRP linked whole antibody (from donkey) (GE healthcare). The blots were incubated with Supersignal West Femto (Thermo Scientific) and were imaged in a LAS4000 scanner.
Chromatin immuno precipitation (ChIP) and qPCR
Cells were grown in SMG medium at 37ºC overnight and diluted to OD600 0.005 in SMG. At OD 0.02 0.03 40 ml of fixing solution (50mM Tris/HCl pH 8.0, 100mM NaCl, 1mM EDTA, 0.5mM EGTA, 11% formaldehyde) was added to 400 ml of culture and incubated at room temperature for 30 minutes. Cells were harvested by centrifugation or filtration and washed in 2 ml ice cold PBS and OD600 was measured. Cells were resuspended in 1 ml TESS (50mM Tris/HCl 7.4, 10mM EDTA, 50mM NaCl, 500mM sucrose) and protoplasted by incubating in 1 ml TESS supplemented with 20mg/ml lysozyme (Sigma) and Roche Complete protease inhibitor cocktail for 30 min at 37°C shaking. Cells were washed once in 1 ml TESS, aliquoted according to the previously measured OD600 and stored at 80°C. One aliquot of fixed cells was resuspended in 2 ml lysis buffer (50mM Hepes/KOH pH 7.5, 140mM NaCl, 1mM EDTA, 1% (v/v) Triton X 100, 0.1% (w/v) sodium deoxycholate, 100mg/ml RNase, Roche Complete protease inhibitor cocktail) and transferred to a 5 ml round bottom tube. The samples were sonicated 3 x 20 sec on a Bandelin Sonoplus with a MS 72 tip at 90% pulse and 35% power output. Lysates were transferred into 2 ml tubes and centrifuged 5 min at 21000g and the supernatant subsequently 10 min at 21000g at 4°C. 200 μl of the cleared lysates was kept separate as the input sample. 50 μl Protein G coupled dynabead (Invitrogen) were incubated with 50 μl antibody serum ( Smc, ScpB or ParB generated in rabbit) for at least 1 hr rotating at 4°C. Beads were washed in lysis buffer and added to 800 μl of the cleared lysates. For experiments involving TAP tagged strains, rabbit IgG coupled to 50 μl magnetic DynaBeads (Epoxy, M 270) (prepared according to the manufacturer's protocol) was added to 800 μl cleared lysates. The beads with cleared lysates were incubated at 4°C rotating for 2 4 hours. Beads were washed once with each of the following buffers, lysis buffer, lysis buffer with high salt (500mM NaCl) and wash buffer ( (Diebold et al., 2011) . The proteins were purified via a HisTrap column, concentrated by anion exchange chromatography (MonoQ HiTrap) and eluted from a size exclusion chromatography column (Superdex 200 10/300) in 200mM NaCl, 25mM Tris/HCl pH 7.4 (4°C). Multi angle light scattering coupled to size exclusion chromatography (SEC MALS) was performed as described previously (Soh et al., 2015) .
Viability spotting assay
Cells were grown in SMG medium overnight into stationary phase, diluted 81 fold and 59049 fold (in 9x steps) and spotted on nutrient agar plates (Oxoid) or SMG agar plates. Plates were incubated at 37°C for ~12 hr on NA or ~36 hr on SMG agar.
Mapping of the Bs Smc coiled coil register by disulfide formation
Intramolecular crosslinking reactions for the determination of the coiled coil register were performed essentially as described in (Waldman et al., 2015) using the BsSmcH CC300 construct (Soh et al., 2015) . The protein was expressed from the pnEA tH plasmid as a His Tag fusion protein. For each double cysteine mutant, 50mL cultures were set up. Cells were lysed by sonication and soluble extract was incubated for one hour with 300uL of Talon resin (Clontech). Beads were washed three times with the lysis buffer (200 mM NaCl, 50 mM NaPi pH7.4, 5 mM Imidazole) and then resuspended in the lysis buffer supplemented with 1 mM magnesium chloride. 1uL of benzonase (Roche) was added to the beads that were shaked for 30min at room temperature to remove the bound DNAs. The beads were washed two more times with the lysis buffer and the proteins were eluted with elution buffer 200 mM NaCl, 500 mM Imidazole, 50 mM NaPi pH7.4. The proteins were then dialyzed against PBS buffer containing 4 mM DTT for 2 hours. For the crosslinking reaction, the protein was diluted to a concentration of 5 μM. The non crosslinked sample was prepared by adding 1mM of iodoacetamide and heating at 70°C for 10 min. Disulfide formation was set up by adding one volume of PBS supplemented with 5 mM NaAsO2 (Fluka) to the protein and 100 μM dithio bisnitrobenzoic acid DTNB (Merck) and 300 μM beta mercaptoethanol. The reaction was incubated at 4°C under shaking. Samples were taken after 2, 4, 6 and 20h of reaction, and quenched by addition of 10 mM iodoacetamide at 70°C for 10 min.
After addition of non reducing SDS Page loading buffer the samples were boiled for 5 min at 95°C and run on a Bis Tris 4 16% NuPage acrylamide gel (Novex) using MOPS buffer as running buffer for 50 min at 200 V.
